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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve characteristic 
and reliability of a semiconductor device manufactured 
by using a semiconductor film which is crystallized 
through linear laser beam irradiation. 
SOLUTION: In the manufacturing method of a 
semiconductor device wherein an amorphous 
semiconductor film is formed on a substrate with an 
insulation surface and a crystalline semiconductor film is 
formed by radiating a linear laser beam on the 
amorphous semiconductor film while scanning, oxygen 
concentration in the crystalline semiconductor film is 1 
x 1017 to 5 x 1019 atomic cm-3, carbon concentration 
and nitrogen concentration in the crystalline 
semiconductor film are 1 X 1016 to 5 X 1018 atomic cm- 
3, respectively. The crystalline semiconductor film 
contains hydrogen or halogen element by 1 x 1015 to 1 
X 1020 atomic cm-3 and crystalline grain boundary does 
not exist in the crystalline semiconductor film. 
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[0 0 4 8] C^TStmtlSt3®«tV^O 

x 1 o ls ~ 1 x 1 0 M lg^cm- s ©igan?^A,-e^£. 

• ^fcitfg^cSf* i x 1 0 18 ~ 5 x 1 0 

• ^©H^S 1X10 ,7 ~5X10 "Ifcm-'ffli 
[0 0 4 9] **JSea|T^T«k3*^O^a^ 

t'^^JSTC^S- 1X10 u ~ 5X10 "cm-'CSS! 

[0 0 5 0] dft$©;:i<J:»3##>5«fc'5K:. ±13©^ 

[0051] Z.CDU— *f—yt<Dm&tiz£zmM,fce>mz 
\zn his, 07 (d) o7iotfss 

ft* SBfl-dg***** LTS8 l/TLS'5. 
[0 0 5 2] -ilgKSttJf ©/P£fct, »WA~& 

^-e&s. hps. ftmzm\,mmvt<Dm&£&i'T^ 



COJ:3ft»miBt«0*IBR:*V»T. 0 7 (C) 

si&fi©i&gi&&tti£^ttia±&s&fi#*fT u&tA 
mmzmzhWM*Lx&3iVTLti?. 

05 [0 0 5 3] Cl(D«fc5ti»C2-O©®Ht<fc0, «ttS 

fgttS *\ZZ.o>&? tz&Z-ififk + L T V» -5 mW&fiET 

#-rJSB<h #£L^t>©T«ftV>. 
10 [0 0 5 4] ^XttflKUS^Tfe. S14S©jl 

B^J^Xy^^T-S. ^5LT07 (E) \Z7tt£. 

*<Djgf^ftMSnfcffittl7 1 1 *nz>T.Ltf-Q% 
•5. (0 7 (E) ) 
15 [0 0 5 5] flrttJg* 711 0 8 (A) \Zm 

■t&?\z. «ttS7 i uaoTW hmmmi 12 1 

l/TMBBNfttl 0 0 OACjPSK^XvCVDJ* 

&*§$kikmmzmiEm t cvDm-z5 000 a©j¥si:u& 

20 1U n5--y?*m?z.t.\z&r). ^ MS7 1 
3*^figLfc. (08 (A) ) 
[0 0 5 6] 'AizP (U» -ftxoaAi^XrP 

fcV-X»«7 MtPK >®^7 1 6 
25 *UTy-f hmS7 1 S^VX^t^S^tlCJcoT^F 

^tLTili^Lfc. (08 (B) ) 

[0 0 5 7] &K«IW*fi»K£bTBMtt£fflK7 17* 
TEOS^£ffl^fc^7X-7CVDftT7 0 0 OA© 

30 mziztizmviz. *vx=i>?i7 f*— 

l"f >S«©JBde&fTt>&. *fc0®"Ctt^$tl^^ 
**, y-f hmffi7 1 3^©n>^ir h«C<bm>»lc«jsK 
Lfc. fLTSSC3 5 CCOTK^HSt^Cfe^Tl 
35 ^fP B 1©io^S$in^^ctiwJ:t3, 08 (O \Z7*-r 

[0058] z.<Diio\zvxmntcnmv^>^^ 
tv^ot, ^-©m§w&#tt s o i mmm&mm u 

% © -5 Z. £ -5 . 
[0 0 5 9] dfe&SCT 43 *ftttfltt. §HS60iJ 3 \zOkV 

[0060] 0 9c*-r©«. mmm 3 \z^Lftx.mz 
isrtzis&miztt'rzi'— *f-yte)m%ijj&-e&2>. z. 
©«£> if 2*Liz#§km&mm9 o 1 («c 
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•5. -E-LTM*tbo^^En©*lfi]tC^j|£-r2)::<i:tj;o 
T, ffitt®9 0 1 £¥&&£Ji&1t£««l::»f5. 
[0 0 6 1] ^MMiZTikttmz&^xte. Bioi; 
*"T J:3 KgttB 9 0 1 <Dfi<D&ftfrZm&,tfi&1imfT 

Lfcct^Mi-rs. 01 0T**-ru— tf—ftostuH- 

CJKV>««^ £f£3,tfi&&mft VX^ < Z. £.ts.Z>0 

«fc r> tzvtmx v— *f-ftzm% vfzm&ztt&i, 
t. &Q&%i§kii%j3.^z>m.m&M&.\sm<. *&^© 

[0 0 6 2] 

Rit&m^mftm) c^wtfsns. £©«k 

[0®©f!Pl&fSiiPi] 

[01] *fgBj©^ffiliSo«E^:0 (±*«tDmfc 

[0 2] *f8^©fPSlS©«^:0 <±2rJ:DJlfc 
0) Sr^-T. 

[03] 
65) 

[04] 

[0 5 ] mmm i ^mjimmmm^t . 

[0 6] 3y6#J2©feSU:g»fffi0£5c-r. 

[0 7] *ss^j2co^sxe»f®0*^-r. 
[0 8 ] mmm 2 ©fpsxg»fM0s^-r. 

[0 9] SttS (S±(D*^««) 

© 1^— tf-^©sg»©«j§**-r±00. 

[010] ffite® (S_L©¥SS#«t*£) c»-rs»« 

© u— tf-5t©Rg#t©«ji**-r±®0. 

[011] SttS (&±©¥e£#«iS> K*W*»tt 
[«F^©iS^] 
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■maaiut «as**) 

mm.—v5-)i> (tKttn^h) 
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y-x/ f w > 
v-x/ f u-r ymm • ibis 
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7 0 4 ^yWUfSlW®*! 

7 0 5 ffitt® 

7 0 7 f£&ifr£tLfZ&& 

7 0 8 lf-3tt 

7 0 9 »*fcSftfc«ttJi 

7 10 ^OD&tfUfciBW 

7 1 1 SttS (»«OWHMW) 

712 y-r h&&m (.mimmm) 

713 y-r 



[si] 



7 14 V— 

7 15 T-TZ-JVfc&MM 

7 16 H U-f >«« 

7 1 7 JMIIfiiHit OMB&MK) 

05 7 1 8 V-XflS 

7 19 FK 

9 0 1 SttJl (*«©*»*««) 
9 0 0 !f-bT-A 
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[07] 




HSffiB] ¥Jfcl 3*P8/i 3B (2001. 8. 3) 
[3M£*f IE 1 1 

[*tiE*H&«st£] mmm 

mmmm^^mt^mwrns.. 1 x 1 o i «~ 5 x 1 0 « 

l 0 »- 5 x 1 0 "JS^JV c m s ©iBST®^S#tr c 

Mro^£ftfe¥*l*lJBi. 1 x 1 0 »~ 5 x 1 0 14 
JS^/cm'oiS^-e^a^Sl*^*. ix 
1 0 "~ 5 X 1 0 "JgC^/ c m'Ojg&T&ift £#tT H 



[|f#«3] *6at«B±»#aS¥^J»C&S 1 0 6 
4 nmCDlM*©^— L-&*<SJl#LTa# 

^xffitts *^-r -5 sis h 7 > x 9 <Dftmjjm-z& 

wia^a-fb$ti&¥**jRtt. 1 x 1 0 is ~ 5 x 1 0 18 
m^y cm ) v>m8z-cfc%&.zf&m&s?>-* ix 

35 1 0 "~ 5 x 1 0 "KJV c m'OiBSrcB&Sfl £^tf c 
n m©*M£© tf-3tt**SE b e> BUI* L Tf£#ft 
T, 

m&i&&tozniz*m#my3.. 1 x 1 o i! ~ 5 x 1 o 18 

®^/cm s ©i8flgTl&Sl&tfg5ii£-&#. ix 
1 0 17 ~ 5 X 1 0 "JS? / c m s <Otg«Tg?3it£^tf d 

45 t*#mt-rs»mh5>>'x^©^s^. 
[19**5] &s&m±<D&skK*nM*m\z&&3 5 5 

n mfflS«© V— f-% £ L ft At 5 ffilt b Tg#ft 
50 T, 
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1 0 17 ~ 5 X l 0 c m s ©ig3?T&5it£^tJ C 

M«3I6] *fi»*IB±©2MMl¥l»*fcK:»#©YA 
G I/— !f-3t Lfctf S 8SI* LTK#fltS#^M 

JgfiKT^ WK h v > 3>X * ©f^K^S"? & o T . 
MISigflYfc$nfc¥#ft:J»«. 1 X 1 0 "~ 5 X 1 0 » 

m?/ cm^msL-v&mms&m*^?*-. ix 
i o ,7 ~ 5 x i o "hh*/ c m 3 ©ieareg?st£^tr£ 

G tf-ft©lfi 2 &m®. fczgSE L7&# 6 JHIt bTt£# 
MJNMNKIMMsU |fettM:3nfc¥4HtiK*Jl 

men A^k$n«:¥«{*:Mta. lxic-sxio" 

1 0 "~ 5 X 1 0 c m s ©iBSregE3?£^tr£ 

MMOI8] «SS«ffi±©*»S^i»#:«tK:»*©YA 

oT, 

tte»Afc£*ifc¥*ftKtt. i x i o "~ 5 x i o •» 

1 0 "~ 5 X 1 0 "Sf/ c m s ©i8*T^^S:-&tr^ 
Mftttzmm b 7 >S?X*©f£8l:*r8;-C&oT, 

Me«Aftsnjt*K¥«#:fi«a. i x i o "~ 5 x 

t5, 1 x 1 0 17 ~ 5 X 1 0 »»JHP/ c ra'OlSTISIg 

iwa*aflsanfcattsMMt:**»4, i x i o »~ 5 x 

1 0 "JRT/ c m^^TIWMttfiaf.****, a> 
^, 1 x 1 0 ,T ~ 5 x 1 0 > 9 ®-=p/ c vntoWkBCZStfR 

[m&h 1 1 ] »g&im±<DaiVi¥m#w&izi&& 1 0 



1Ktra^3nfcAtt¥WHK«tt. 1 x 1 0 "~ 5 x 
05 1 X 1 0 ,T ~ 5 X 1 0 "W?/ c m'OJStff S!^ 

hmbh 1 2 ] tm&m.tc>&vi*m#mmzfe& 5 3 

2 nm©»tfc©U— tf-3tt**2EL&*«6BgitbTISea 
10 **«t»T8ttJi*»|jW*»Blh9>^^©^»6' 

WIBMSfc3ttfc&tt¥*l#6g««. 1 X 1 0 16 ~ 5 X 
1 0 ,9 IS^/cm 3 ©«£TJ&3§&tfgiSS£^*, * 
t>, 1X10 17 ~ 5X10 l9 ^?/ c m 3 ©iS&T&3& 
15 *dtrC£«1M&r«*Mh?>3?:*^©ftt&H&. 

3] *6S«B±©&tt¥»fl£fH«K:ifcB3 5 

v»T»ttjg em*- zmm f>7>w ©«*«;& 

20 i&TfcoT. 

me*»fc3n&»tt*i«****tt. 1 x 1 o »~ 5 x 

1 O^^/cm^We-CKK&CAtXS^. * 3 
t5. 1X10 ,7 ~5X10 c m 3 ©jRfi?T$3it 

25 CMWWI14] «MllB±©»«6*»#«*fc««©Y 
A G V— tf-ft £i£SE Lfc** & M*t L TgEft«¥^^ffi 

T» 

30 ttraOfcdttfcftttiftMHKttti:. ixio"~5x 
■P. 1 x 1 0 17 ~ 5 x 1 0 19 IR?/ c m'©iggn?&3?l 

[tiijftjgi 5] »as®±©att¥»(*:««icii«©Y 

35 AGU- tf-3t©»2S!iB«[SjtSL^**5Rgl#bTK 

«H3^ftjb$nfe&«¥#«::«®«, 1 X 1 0 l, ~ 5 X 
40 1 0'»M?-/cm s ©»lE^?gS^^4#*-, 
t), 1 x 1 0 5 x 1 0 "«f / c m'cME-CB* 

6] ttS^iB±©fttt¥»*ffl«taitt©Y 

j»BtlJM:*nfc»tt*»»««tt. 1 x 1 0 ,s ~ 5 x 
1 0'«lS^/cm J ©aiST?K*S^^I*^. 
50 1 X 1 0 17 ~ 5 X 1 0 l9 ®^/ c m J ©JS!£-C^^ 
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[9t#Jii 1 7 ] tt&x 1 71S»*« 1 6 ov»ffta>-c 

* c £ SSHaiT « fib? >S>* 9<»KW5m. 
llft&m 1 8 ] fit** 1 75S«*« 1 7 ©lrvj"ft*»—fc 

©ff SWffi. 

[^*j«2 o] m&mQTbmm&mi 9w?n&-\z 

*©f£S;&&. 



[i&jRJS 2 3 ] 9 TbmSl&m 2 2 ©Hffufc— 

©Jfc#a/b^l 0©WGU;:;&.&;i££#gfc£-f3PIBI 

05 2 4 1 9 7is»*« 2 1 ® nm#-i= 
2 5 ] si*3a 9 nmmM 2 4 ©^-rn^-c 

[IS^ 2 6 ] 8}#JS 9 75Mlt*^ 2 4 ©VsTtl^-Jr 
15 >^X*©f££tf/ffi. 

cisi*« 2 6 ] wjjsh 1 75S»*« 2 s ©^-rna>-t;: 
iB«6©f^©^ffiSffl v^xfpsisnfc n £ £4$fa£-r*» 

[U*fl2 7] §S#JR2 6tClB|g©^)»h7>> f X^* 

20 ffl^fe^ts#®t-rs^^s. 
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